Urban green spaces could play a more prominent role than other types of urban open space in providing high quality soundscapes. The main objective of this study was to examine the relationships between people's visit motivation, along with other social/demographical/behavioral as well as visual landscape factors and soundscape experiences in terms of the perceived occurrences and loudness of individual sounds, the preference for individual sounds, as well as overall soundscape preference in urban green spaces. This was based on a questionnaire survey of 400 users in four urban green spaces in Rostock, Germany. The results showed that street traffic sounds were the least preferred, but in a dominating position either in perceived occurrences or loudness, while bird song and water sound were the most preferred sounds. Among the social/demographical/behavioral factors length of stay was the most associated one with soundscape experiences, especially the perception of street traffic sound and bird song. All the five visit motivations were positively related to overall soundscape preference, with "Enjoy a quiet environment" showing the highest correlation coefficient (0.323). "Enjoy the scenery or atmosphere" showed the most significant relationships with perception of individual sounds, with totally 10 different perception parameters. The perception of street traffic sound, motorcycle noise, bird song and water sounds were more associated with visual landscape preference than other kinds of sound. Besides, overall soundscape preference could be affected by visual landscape preference indirectly through the perceived occurrences and loudness of certain sounds. The results suggested that sound sensibility indicated by perceived occurrences of individual sounds was more associated with the examined factors. These findings could be instructive in the soundscape and landscape planning and designing process of urban green spaces.
Introduction
Urban green spaces refers to public and private open spaces in urban areas covered by vegetation directly or indirectly available for the users (Haq, 2011) . They usually play a crucial role in providing various kinds of ecosystem service, such as air and water cleaning (De Ridder et al., 2004; Jim and Chen, 2008) , preserving biodiversity (Mörtberg and Wallentinus, 2000) , providing spaces with high restorative and aesthetic values (De Vries et al., 2003; Hillsdon et al., 2006; Jiang et al., 2015; Jim and Chen, 2006) . Besides, green spaces are important "quiet areas" because of noise reduction function and providing other positive soundscape experiences (Fang and Ling, 2003; Van Renterghem et al., 2012) . Especially, tranquillity experienced in green spaces was reported associated with levels of relaxation, reduced anxiety, lower noise sensitivity and annoyance, as well as release of the noise-induced stress (Dzhambov and Dimitrova, 2014; Watts et al., 2013) .
In the research area of urban acoustics, soundscape approach has been advocated by many researchers to cope with noise problems. Soundscape has been defined by the International Organization for Standardization (ISO) as "[the] acoustic environment as perceived or experienced and/or understood by a person or people, in context" (ISO, 2014) . It has been pointed out that soundscape experience could differaccordingly to places' main functions (Hong and Jeon, 2015) . Many soundscape studies have been conducted in urban open spaces, such as city parks (Liu and Kang, 2015; Liu et al., 2014; Liu et al., 2013a; Nilsson and Berglund, 2006; Zhang and Kang, 2007) , squares (Yang and Kang, 2005a) , and commercial streets (Meng and Kang, 2015) , etc. The focuses were on soundscape experiences such as sound level, perceived occurrences and loudness, acoustic comfort, preference for soundscape and sound, etc. As for the factors associated with soundscape experiences in urban open spaces, the focuses have been on the subjects social/demographical/behavioral characteristics (Liu et al., 2013a) , landscape factors (Hong and Jeon, 2017; Liu et al., 2013b ), people's expectations of a place (Bruce and Davies, 2014) , and the crowd density (Meng and Kang, 2015; Meng and Kang, 2016) , etc. Specifically, in urban green spaces, the noise reduction effect has been drawing increasing attention. The focuses were on either the effects of vegetation on physical reduction of noise, such as traffic noise reduction by single plants, green walls, and hedges (Fang and Ling, 2003; Horoshenkov et al., 2013; Van Renterghem et al., 2014; Wong et al., 2010; Yamada, 2006) , or by land use parameters emphasizing on green spaces (Margaritis and Kang, 2016) , or the psychological noise attenuation (Dzhambov and Dimitrova, 2014; Dzhambov and Dimitrova, 2015) . In practical aspect, tranquillity rating prediction tool has been proposed for urban green areas (Watts et al., 2013) , and was further applied to predict greening effect on tranquillity in city squares (Watts, 2017) . Soundscape-based forest planning for recreational and therapeutic activities was also proposed (Yamada, 2006) .
Although urban green spaces may be more prominent in terms of the noise attenuation function than other types of urban open space, soundscapes and the associated factors of soundscape experience in urban green spaces have not been enough concerned. Especially, as green spaces could supply several different ecosystem services, people who access to them may have different purposes, which may affect their soundscape experiences. In order to add to the current state of knowledge and build on the existing literature, the main aim of this study was to comprehensively examine the relationships between people's visit motivations, along with other social/demographical/behavioral as well as visual landscape factors and soundscape experiences. In this research, soundscape experience was defined as a long term experience in certain urban green spaces, and evaluated subjectively by the interviewees in terms of several soundscape perception parameters, including the perceived occurrences and loudness of individual sounds, the preference for individual sounds, as well as overall soundscape preference.
Method

Field survey
This study was based on a questionnaire investigation carried out in Rostock, a costal and touristic city with a population of about 0.2 million residents in Germany. And the city has conducted the noise action plan called "Rostock will be quieter" in response to the Environmental Noise Directive (END) (2002/49/EC) (Rostock-wird-leiser, 2013) .
Four typical green spaces, which were recognized as quiet areas (L den ≪ 50 dB) according to the noise action plan for Rostock, were chosen as case study sites (Fig. 1) , including city park complex (Aranka park, Stephan-Jantzen park, Kur park) located in the coastal tourist resort Warnemünde, Schwanenteich park and Botanical garden located in Reutershagen, and Rosen garden located in the downtown Rostock. Besides their different locations and shapes, these green spaces differ also in terms of the vegetation type and percentage area covered by trees, grass or water surface (Table 1) , which could generate a variety of soundscapes with different characteristics, and provide diverse soundscape experiences for people. However, the relationships between diverse soundscapes and underlying landscapes were not discussed in depth, as the major purpose of the study was to examine the general relationships between visitor-related factors and soundscape experience, rather than to examine the differences among individual case study sites.
Through pilot investigations before the main survey, 12 different sounds regularly appearing in the parks were identified and introduced into the questionnaire to characterize the general soundscapes in the green spaces. As shown in Table 2 , these sounds, including natural and artificial sounds, were further classified into five sub-class sound categories (Liu et al., 2014) .
The field survey was carried out by a group of students from the Faculty of Agricultural and Environmental Science in the University of Rostock under sunny and stable weather conditions during June and July 2013. The interviewees were selected randomly on the study sites. On each site, 100 effective questionnaires were collected, and totally 400 questionnaires were available for analysis, according to a previously suggested sample size for soundscape evaluation in urban open public spaces (Kang and Zhang, 2010) . Figure 1 . Location of the case study sites, and major green landscape elements in the four case study sites．A: City park complex (Aranka park, Stephan-Jantzen park, Kur park), B: Schwanenteich park, C: Botanical garden, D: Rosen garden.
Social/demographical/behavioral factors
The first part of the questionnaire was designed to collect the interviewee's social/demographical/behavioral information, including age (≤24, 25-30, 31-40, 41-50, 51-59, ≥60) , education background (primary school, secondary school, and higher), occupation (student, working person, and others (including retired, unemployed and full-time housewife)), residential status (community resident, local resident, tourist), visit frequency (low frequency (≤1 x in a month), medium (≤1 x in week), high frequency (≫> 1 x in week)), and length of stay (short time (≪1 h), medium (1-3 h), long time (≫>3 h)), referring to a similar research in city parks (Liu et al., 2013a) . Fig. 2 shows percentage of the interviewees categorized by different characteristics. As most of the interviewees have higher education background, the data showed large skewness. Thus, the significance of this factor on soundscape experience might be limited. Fig. 3 shows the ratio between the standard deviations (SDT) of social, demographical and behavioral characteristics of the interviewees and the respective SDT averages among the four green spaces. For most of the factors, the range of the ratio is no more than 0.32, except for education background. Thus a holistic analysis could be carried out based on the database. (Bruce and Davies, 2014) . Therefore, the effects of visit motivations on soundscape perception were considered separately.
According to the questionnaire survey, interviewees came to the green spaces mainly with five visit motivations (with the abbreviation and the number of people who chose this kind of visit motivation in the bracket), i.e., "Specifically to come and relax" (SR, 141), "Enjoy the scenery or atmosphere" (ES, 233), "Enjoy a quiet environment" (EQ, 130), "Physical activities" (PA, 134), and "Social purpose" (SP, 62) . It is necessary to note that there is no absolutely strict boundary between these visit motivations. For example, although interviewees who came to "Enjoy the scenery or atmosphere" or "Enjoy a quiet environment" could also belong to the group of "Specifically to come and relax", they were classified into different categories mainly because the interviewees could clearly indicate that their visit motivations were more related to visual landscape or soundscape of these places. Thus, interviewees were allowed to have multiple choices.
(C) (D) Figure 2 . Percentage of the interviewees categorized by different characteristics. 
Soundscape and landscape data
Soundscape is closely related to the underlying landscape (Liu et al., 2013b) . With respect to the soundscape data, individual sounds were evaluated by the interviewees according to their long term experiences in the green space in terms of the perceived occurrences (POS) by using a three-point rating scale (1-never, 2-occasionally, 3-frequently), the perceived loudness (PLS) by using a three-point rating scale (1-quiet, 2-neither quiet nor loud, 3-loud), and the preference for each of them (PRE) by using a three-point rating scale (1-negative, 2-neutral, 3-positive); on the other aspect, overall soundscape preference was evaluated by using a five-point rating scale (1-very bad, 2-bad, 3-neither good nor bad, 4-good, 5-very good).
Visual landscape preference of the green space was also evaluated by using a five-point rating scale (1-very bad, 2-bad, 3-neither good norbad, 4-good, 5-very good). shows the distribution of the interviewees' perceived occurrences of different sounds. Street traffic sound was the most frequently perceived sound in the green spaces, which indicates the fact that traffic sounds are the keynotes of most urban areas. Bird song was the most frequently perceived natural sound following street traffic sound, and the perceived occurrences of them were much more than other reported sounds. Thus, bird song could also be recognized as a keynote sound of the green spaces. Geophysical sounds including tree rustling, wind blowing and water sound were a group of sounds perceived more frequently than other sounds, although the percentage of perceived occurrences were relatively low. Human sounds and bicycle riding sound were all usually occasionally perceived by a low percent of interviewees. Fig . 5 shows the distribution of the interviewees' perceived loudness of different sounds. Generally speaking, the perceived loudness of different sound was closely related to their physical characteristics like frequency and SPL. The results suggest that motorcycle noise could be the loudest one among all the investigated sound sources, and over 68% of the interviewees who perceived this sound considered it loud. The perceived loudness of street traffic sound was remarkable too, and over 26% of the interviewees thought this kind of sound was loud. It is clear that in the green spaces traffic sounds were in a dominating position either in perceived occurrences or loudness. Among all the biological sounds, dog barking sound was perceived loud by the most percent of interviewees (35%), while water sound was the loudest geophysical sound (20.3%). Human sounds were normally quiet in the green spaces, although the sounds of playing children might be thought loud by a few interviewees (6%). Bicycle riding was thought quiet by all the interviewees. It seems that biological and geophysical sounds were more frequently perceived and usually louder than human and mechanical sounds in the green spaces. Water sound and bird song were the most preferred sound in the green spaces. All the other geophysical sounds (tree rustling and wind blowing) were preferred by a large percent of the interviewees, while dog barking sound was not preferred by most of the interviewees among all the biological sounds (35%). Sounds from playing children were the most preferred human sounds (59%), while the interviewees showed no obvious dislike to other human sounds and mechanical sound (bicycle riding). Motorcycle noise received the lowest evaluation followed by street traffic sound, and obviously no one likes these two kinds of sound. However, for street traffic sound more than half of the interviewees evaluated it neither favorable nor annoying, possibly due to people's long term exposure to this kind of sound in urban areas.
Results
Soundscape characteristics of the green spaces
There is a clear tendency that people's preference for natural sounds over artificial sounds, which is consistent with many other researches (Carles et al., 1999; Liu et al., 2013a; Yang and Kang, 2005a; Yang and Kang, 2005b Figure 6 . Distribution of the interviewees' preference for different sounds.
Effects of social/demographical/behavioral factors on soundscape perception
Strong correlations existing among the social/demographical/behavioral factors were reported by many studies (Liu et al., 2013a; Yu and Kang, 2008) . As shown in Table 3 , these relationships existed in this study too, and were considered later in the analysis of their influence on soundscape experience. The relationships between perception of individual sounds as well as overall soundscape preference and each of the social/demographical/behavioral factors were analyzed based on Spearman's rho correlation analysis. The results are shown in Table 4 . The results in Table 4 indicate that, visit frequency was the most strongly associated with the perceived occurrences of individual sounds, significantly related with five kinds of sound. The more frequently people came to the green spaces the more chances they could perceive bird song and dog barking, while they tended to show less sensitivity to surrounding speech, footsteps and wind blowing, indicated by the negative coefficients. Length of stay and residential status both showed significant relationships with the perceived occurrences of three kinds of sound. It is reasonable that the longer people stay in the green spaces the more they could perceive bird song and sounds of insects, and they tended to be less sensitive or more tolerant to street traffic sound. Indicated by the value of correlation coefficients, local residents might be more sensitive to natural sounds such as bird song and dog barking than tourists, and tourists might pay more attention to human sound like footsteps. The factors of education and occupation were related to the perceived occurrences of insects and street traffic sound, respectively. It seems that people with higher education background might be more concerned about the natural environment, as they paid more attention to sounds of insects, while people who were not working tended to be less sensitive to street traffic sound. Age showed no relationship with perceived occurrences of any sounds. The results are not totally consistent with the similar research in city parks in China (Liu et al., 2013a) , as visit frequency, age and length of stay were revealed the most influential factors on people's sound sensitivity, while residential status, education and occupation did not show much effect, indicating a possible effect from cultural background difference. In terms of the perceived loudness of individual sounds, the results showed that the factor of age and length of stay were both related with three but different kinds of sound. The correlation coefficients indicate that older people tended to perceive dog barking louder, but they usually perceive surrounding speech and wind blowing not as loud as younger people. The reason could be attributed to the nature of these sounds, as dog barking is typically louder and contains lower frequency sound and therefore more easily perceived than speech and wind sounds by especially respondents with age related hearing problems, i.e. presbycusis. When people stayed longer at the green spaces, they tended to perceive playing children, street traffic sound and tree rustling much quieter. This indicates the importance of green spaces as quieter places for people to temporarily escape from the noisy environment full of traffic sounds in urban areas. Education showed positive and negative relationship with dog barking and wind blowing, respectively, which may be partly because of the positive relationship between education and age. It seems that people with higher education background tended to perceive dog barking louder, while they were less sensitive to wind blowing. Residential status showed positive and negative relationship with street traffic sound and bird song, respectively. Thus, tourists might perceive street traffic sound louder than local people, while local people tended to perceive bird song louder than tourists. Visit frequency only showed positive relationship with the perceived loudness of bird song, while occupation showed no significant relationship with the perceived loudness of any sound. The results indicated that, although occupation and education were found to be the most associated factors to the sound level evaluation in urban open spaces (Yu and Kang, 2008) , when it refers to loudness perception of certain sounds, the influential factors could differ.
As to the preference for individual sounds, the results showed that, age was the most associated factor, significantly related to three kinds of sound, which is in consistent with other research (Liu et al., 2013a; Yang and Kang, 2005b) . It seems that older people might prefer bird song more, while they might not like motorcycle noise and dog barking. Education showed significant negative and positive relationship with motorcycle noise and water sound, respectively. It indicates that people with higher education background did not prefer motorcycle noise, but prefer water sound. Both residential status and length of stay showed significant relationship with street traffic sound, negatively and positively, respectively. It is reasonable that local residents had a higher tolerance level to street traffic sound than tourists, or people might not want to hear this kind of sound in green spaces especially when they came as tourists. However, when people stayed longer, the tolerance level to street traffic sound might increase. Visit frequency showed negative relationship with surrounding speech, which indicates that people who visited the green spaces more frequently might expect soundscapes with less surrounding speech. Again, occupation showed no significant relationship with preference for any sound.
In summary, social/demographical/behavioral factors were more associated with the perceived occurrences of individual sounds, in other words, sound sensitivity. Among all these factors, behavioral factors including visit frequency and length of stay were the most associated ones, both with seven perception parameters of certain sounds, followed by age and residential status both with five perception parameters of certain sounds. Although occupation only showed significant relationship with the perceived occurrences of street traffic sound, it might affect the perception of overall soundscape. Besides, among all the sound sources, street traffic sound and bird song were more associated with these factors, each with six, followed by dog barking with five.
Effects of social/demographical/behavioral factors on overall soundscape perception
In terms of the effects of social/demographical/behavioral factors on the overall soundscape preference, occupation, residential status and length of stay showed significant relationships but with low correlation coefficients of 0.115, −0.223 and 0.240, respectively. It indicates in a limited degree that people who are without work and who stay longerat the green spaces may be more satisfied with the overall soundscape quality, while tourists have a higher standard of the quality of overall soundscape than local residents.
Effects of visit motivations on soundscape perception
The relationships between social/demographical/behavioral factors and visit motivations
The relationships between each of the social/demographical/behavioral factors and different visit motivations based on Spearman's rho correlation analysis are shown in Table 5 . Obviously, age and length of stay both showed significant relationships with all the five visit motivations. It seems that, older people tended to visit the green spaces to relax and pay more attention to the visual landscape and soundscape, while younger people tended to come for physical activities and for social purpose. It is also true that when people intended to relax, they usually stayed longer at the green spaces, and the longer people stayed, the higher requirement of the overall environment quality they had. People who came to the green spaces for physical activities and social purpose usually stayed longer too. Occupation and residential status were all significantly related to four kinds of visit motivation. Occupation showed similar visit motivation patterns as age, which may due to the significant correlation relationship (0.706) between these two factors as shown in Table 3 , except that there was no significant difference in physical activities among people with different occupations. In terms of the residential status, as community residents had more chances to access to the green spaces, they cared more about the soundscapes there, and they came specially to relax, for physical activities or social purpose more frequently, while tourists passed-by these places more frequently. However, expectation of the scenery and atmosphere had no significant relationship with residential status. Education and visit frequency both showed significant relationships with two kinds of visit motivation. It indicates that people with higher education background may have a higher expectation of the scenery or atmosphere of the green spaces, and these places are more attractive for people with lower education background for social purpose, which may partly due to the positive relationship between age and education. People who visited the green spaces more frequently tended to conduct physical activities, and they might have a lower expectation of the scenery and atmosphere there. 
. Effects of visit motivations on perception of individual sounds
The relationships between each of the perception parameters of individual sounds and different visit motivations based on Spearman's rho correlation analysis are shown in Table 6 . In terms of the perceived occurrences of individual sounds, it is shown that, when people came specifically to relax, they tended to be more sensitive to certain natural sounds, including bird song, sounds of insects and water sound. People who came to enjoy the scenery or atmosphere had a higher sensitive degree to natural sounds including bird song, sounds of insects and tree rustling, but had a lower sensitive degree to street traffic sound and bicycle riding sound. People who came to enjoy a quiet environment were also sensitive to bird song and sounds of insects and less sensitive to street traffic sound. It seems that people with the aforementioned three visit motivations all showed a higher sensitive degree to bird song and sounds of insects, which indicates that green spaces with more biological sounds were preferred by these people. For people who came for physical activities, they had a higher sensitive degree to bird song, dog barking and playing children, while they tended to neglect the existence of the relatively quiet natural sounds like wind blowing and water sound, and they also had a lower sensitive degree to street traffic sound and motorcycle noise. The results show that three visit motivations, including "Enjoy the scenery or atmosphere", "Enjoy a quiet environment" and "Physical activities", were all negatively related to street traffic sound, a typical urban keynote sound, which indicates that the green spaces do function as shields for people to escape from noisy environment. People who came to the green spaces for social purpose showed almost no relationship with the perceived occurrences of individual sounds, except for a higher sensitive degree to surrounding speech. It is reasonable that they might pay more attention to the affairs they were talking about than the surrounding acoustic environment.
In terms of the perceived loudness of individual sounds, all the four visit motivations except for social purpose showed significant negative relationships with street traffic sound, which once again verifies the traffic noise reduction effect of green spaces. Besides, people who came specifically to relax tended to evaluate the sound of playing children not that loud. People who came to enjoy the scenery or atmosphere showed the closest relationships on the perceived loudness of certain sounds. Except for street traffic, it was also negatively related to three kinds of sounds including surrounding speech, tree rustling and wind blowing, which indicates that these people tended to evaluate these sounds quieter. For people who came to enjoy a quiet environment, they also tended to evaluate wind blowing quieter. It is noted that when people came to do physical activities, only the perceived loudness of street traffic sound was significantly affected. For people who came for social purpose, they tended to evaluate the sounds of playing children and dog barking quieter.
As to the preference for individual sounds, it is clear that visit motivations showed quite limited but equal significant effects, each with only one certain sound. The reason could be that people's preference for certain sounds are formed by a long term life experience and may not change with any motivations to visit the green spaces. Specifically, people who came to relax had a higher tolerance or acceptance level of street traffic sound. People who came to "enjoy the scenery or atmosphere" or to "enjoy a quiet environment" both showed a preference for the sound of wind blowing. People who came for "physical activities" preferred the sounds of playing children, which may because some of them came to play with their children. Social purpose was the only visit motivation showing negative relationship with the preference for individual sounds, and people who came for social purpose might not prefer certain kind of bird song.
Effects of visit motivations on overall soundscape preference
The results in Table 6 show that, all the five visit motivations were positively related to overall soundscape preference, which clearly indicates people's higher requirement of the soundscape quality when they came to the green spaces for these activities. It can also be deduced that green spaces with better soundscape quality could be more popular for the public. Besides, all the visit motivations showed positive relationships with visual landscape preference. As pointed out by other researchers, tranquillity could be predicted by natural and contextual features (Watts, 2017; Watts et al., 2013) . It is also verified by many researchers the existence of audio-visual interaction (Hong and Jeon, 2014; Pheasant et al., 2010) . Thus, both soundscape and landscape should draw enough attention during the plan and design process of green spaces.
Effects of visual landscape on soundscape perception
The relationships between the perception of individual sounds and the visual landscape preference are shown in Table 7 . It shows that the quality of visual landscape was significantly related to the perceived occurrences of three kinds of natural sound and two kinds of traffic sounds. On one hand, more natural sounds like bird song, tree rustling and water sound and less artificial sounds like motorcycle noise and street traffic could both contribute to a higher visual landscape satisfaction degree. On the other hand, it is possibly that better visual landscape contains elements that can produce these natural sounds or reduce of traffic sounds, such as dense trees and fountains, or minimize the opportunities to perceive the negative sounds by attracting people with beautiful scenery. As to the perceived loudness of individual sound, visual landscape showed similar relationships with motorcycle noise, street traffic, bird song and water sound as the effects on their perceived occurrences. Besides, playing children showed significant and negative relationship with visual landscape preference, indicating that it was a sensitive sound to the evaluation of visual landscape. In terms of the preference for individual sounds, higher level of tolerance to street traffic sound and bicycle riding sound and more preference for tree rustling sound could all contribute to visual landscape satisfaction, and vice versa.
It is obvious that visual landscape preference were more associated with the perceived occurrences and loudness of individual sounds than the preference for individual sounds. Specifically, the perception of traffic sounds and natural sounds like bird song and water sounds could be more affected than other kinds of sound. It is important to note that high quality visual landscape could minimize the sensitivity and perceived loudness of street traffic sound and also improve the tolerance level of them.
Effects of visual landscape on overall soundscape preference
The relationships between the perception of individual sounds and overall soundscape preference are shown in Table 7 . It shows that, the perceived occurrences of more than half of the sound sources were highly correlated with overall soundscape preference. Specifically, existence of more natural sounds including bird song, sounds of insects and tree rustling could significantly improve the overall soundscape quality, while too much street traffic sound and motorcycle noise sound could impair soundscape quality. Increasing of the perceived occurrences of human sounds like surrounding speech and playing children were associated with the overall soundscape quality. It seems that, sounds from other people's activities in this case have a positive effect to eventful soundscapes (Axelsson et al., 2010) , in the condition of their relatively little existence in the case study area as indicated in Fig. 3 . As to the perceived loudness of individual sounds, motorcycle noise, street traffic sound and bird song showed similar relationships with overall soundscape preference as their perceived occurrences. High loudness level of motorcycle noise sound and street traffic sound could bring significant negative effects to the overall soundscape preference, while increasing the loudness of bird song could contribute to soundscape quality. It is obvious that the preference for or tolerance of certain artificial sounds was decisive in overall soundscape preference, and especially tolerance level of street traffic sound showed the closest relationship to soundscape quality. Table 7 , it can be seen that the quality of soundscape and visual landscape show similar relationships with the perception parameters of certain sounds, including street traffic, motorcycle noise, bicycle riding, bird song and tree rustling. As also verified by the significant correlation relationship between visual landscape and overall soundscape preference (correlation coefficient = 0.4, p ≪ 0.01), it is possible that visual landscape may affect the perception of overall soundscape through these sounds. It is also noted that the effects may be more related to the perceived occurrences and loudness of those sounds than the preference for them. However, the result is not in line with that of a former research conducted in city parks in terms of the effective sounds, where visual landscape effects on soundscape experience were also found to be related to the perceived occurrences of and the preference for certain but fewer sounds in that study (Liu et al., 2013a) . The reason could be due to the differences in soundscape characteristics in terms of soundscape composition (Section 3.1) and/or different cultural background (Yu and Kang, 2014) .
Conclusions
Urban green spaces could supply different kinds of ecosystem service, and play a more prominent role than other types of urban open space in providing high quality soundscapes. This study examines the relationships between people ' s visit motivation, along with other social/demographical/behavioral and visual landscape factors and soundscape experiences in terms of the perceived occurrences and loudness of individual sounds, the preference for individual sounds, as well as overall soundscape preference in urban green spaces. The research was based on a questionnaire survey carried out at four typical green spaces in Rostock, Germany. The results suggested that street traffic sounds were in a dominating position either in perceived occurrences or loudness and the least preferred, while bird song and water sound were the most preferred sounds. The results clearly indicated the key soundscape elements of soundscape design in green spaces.
All the examined factors were found associated with soundscape experiences to some extent. Specifically, social/demographical/behavioral factors were relatively more associated with the perceived occurrences of individual sounds. Among all these factors, visit frequency and length of stay were the most associated ones on the perception of individual sounds, followed by age and residential status, and these factors were more related to street traffic sound and bird song. Length of stay, residential status and occupation showed significant relationships with overall soundscape preference. The results indicated that the characteristics of target groups worth more consideration in soundscape design in green spaces.
Visit motivations showed the most significant relationships with the perceived occurrences of individual sounds and the least but equal relationships on the preference for individual sounds. Specifically, "physical activities" was the most associated one on the perceived occurrences of certain sounds. "Enjoy the scenery or atmosphere" showed the most significant relationships with perception of individual sounds, especially the perceived loudness of certain sounds. "Social purpose" was verified to have the weakest associations with the perception of individual sounds. All the five visit motivations were positively related to overall soundscape preference and to visual landscape preference as well, reflecting people's requirement of high quality soundscape and landscape in urban green spaces, as well as the close relationship between soundscape and landscape.
Visual landscape preference showed more significant relationships with the perceived occurrences and loudness of individual sounds than the preference for individual sounds. Specifically, the perception of traffic sounds and natural sounds such as bird song and water sounds were more associated with visual landscape than other kinds of sound. It is noted that high quality visual landscape could minimize the sensitivity and perceived loudness of street traffic sound and also improve the tolerance level of them. Visual landscape could affect overall soundscape preference indirectly through perception of certain sounds, including street traffic, motorcycle noise, bicycle riding, bird song and tree rustling, and the effects could be more related to the perceived occurrences and loudness of those sounds than the preference for them.
Moreover, the results revealed that, these influential factors were interrelated to some extent. Thus, further study should be conducted to reveal the effects of their relationships on soundscape experience.
